Y e ste rd a y (J u n e 16) I received, fro m P ro fe sso r A m es, of Jo h n s H o p k in s U n iv e rsity , th e re su lts of a n im p o rta n t in v estig atio n w hich h as been c a rrie d out u n d e r th e d ire c tio n of P ro fe sso r R o w lan d a n d him self.
Y e ste rd a y (J u n e 16) I received, fro m P ro fe sso r A m es, of Jo h n s H o p k in s U n iv e rsity , th e re su lts of a n im p o rta n t in v estig atio n w hich h as been c a rrie d out u n d e r th e d ire c tio n of P ro fe sso r R o w lan d a n d him self.
A n e la b o ra te co m p ariso n of th e th e rm o m e te rs u sed by R ow land , w ith c e rta in sta n d a rd s su p p lied by th e In te rn a tio n a l B u re a u , h a s been p e rfo rm e d by M r. W . S. D ay. T h is co m p ariso n h as b een m ad e u n d e r co n d itio n s as s im ila r as possible to th o se p re v a le n t w h en th e th e rm o m e te rs w ere used b y R o w lan d d u rin g h is o rig in al ex p erim en ts. A f u r th e r m o st e lab o rate com parison h a s also been con d u cted by M essrs. C. W . W a id n e r a n d P . M allory b etw een a p la tin u m th e rm o m e te r, previo u sly sta n d a rd ise d a t C am bridge (E n g la n d ), a n d R o w la n d 's th e rm o m e te rs.
T h e re su lts of th ese sep arate in v e stig a tio n s m ay be re g a rd e d as in p ra c tic a l a g reem en t.
T h e conclusions to w h ic h th is p ro lo n g ed in v e s tig a tio n has led th e author's a re so im p o rta n t t h a t I ta k e th is o p p o rtu n ity of b rin g in g th em before th e n o tice of th e R o y al S ociety. F u ll d e tails w ill be given w hen th e re sp e c tiv e p a p e rs a re p u b lish e d in A m erica, b u t in th e m ean tim e th e a u th o rs h av e giv en m e p erm ission to com m unicate th e ir re s u lts to th is S o c ie ty .
T h e follow ing c h a rt is a red u ced copy of th e one fo rw a rd e d by P ro fesso r A m es. I t w ill be seen th a t th e a lte ra tio n in R o w lan d s valu es is co n sid er able a t c e rta in te m p e ra tu re s . T h is is re n d e re d m ore ev id en t rn th e following T hese n um bers are in th e C.Gr.S. system an d h yd ro g en scale. The p o in t to w hich I now chiefly w ish to d ire c t a tte n tio n is th is th e sla n t of R o w lan d 's co rre c ted curve is alm ost e x actly sim ila r to th a t re su ltin g fro m m y own-ex perim ents. H ence th e u n c e rta in tie s p re viously e x istin g as to th e changes in th e cap acity for h e a t of w ater over th e ran g e 10° to 25° C. are g re a tly dim in ish ed.
M r. W . S. D ay w rites as follows :-
UJ " i f } therefo re, cu rv es w ere d ra w n re p re se n tin g th e specific h e a t of w a te r betw een 15° a n d 25°, as g iv en b y R o w la n d 's ex perim ents a n d by G riffith s', ta k in g th e v a lu e fo u n d in each case a t 15° as u n ity , th e tw o curves w ould be p ra c tic a lly identical. T his seems to show t h a t th e difference b e tw e e n th e valu e of th e m e c h a n ic al e q u iv a le n t fo u n d by R ow lan d , an d t h a t found by G riffiths a n d b y S c h u s te r an d G annon, u sin g elec tric al m eth o d s, m ay n o t be d u e to a n e rro r in th e e x p e ri m e n t itself, b a t to som e e rro r in th e e le c tric a l s ta n d a rd s of re sista n c e o r of e lectro m o tiv e fo rc e ."
A h a p p y r e s u lt of th is a g re e m e n t (a rriv e d a t b y su ch devious p a th s ) co n cern in g th e ch a n g e s in th e c a p a c ity fo r h e a t of w a te r, is th a t w e can now u tilis e th e re s u lts re c e n tly p u b lish e d b y P ro fe sso r R ey n o ld s re g a rd in g th e c a p a c ity fo r h e a t of w a te r o v er th e ra n g e 0° to 100° C. A h u rrie d c a lc u la tio n in d ic a te s t h a t if we accep t R o w la n d 's co rre c ted values, th e m ean th e rm a l u n it over th e ra n g e 0° to 100° is in close e q u a lity w ith th e " th e rm a l u n it a t 19°."
Cathode Rays and some analogous Rays. I f i t is p o sitiv ely electrified th e sh adow c o n tra c ts. T h e p o sitio n , as w e ll as th e size of a cath o d ic shadow , m ay be affected e le c tr o s ta tic a lly ; th e ra y s w h ich cast th e shadow being re p e lle d fro m a n e ig h b o u rin g b ody if th e la tte r is n e g a tiv e ly electrified. I n som e cases th e co n tra c tio n of th e shadow of a n a rro w o b ject th a t is m ad e p o sitiv ely e lectrical (an o d ic) m ay go so f a r th a t th e lu m in o u s m a rg in s a p p ro ach a n d even ov erlap , g iv in g th e ap p earan ce of a b rig h t or n e g a tiv e shadow in place of a d a rk one. T h e e n la rg e m e n t of a shadow w hen th e o b je c t is m ade cathodic, a n d th e d im in u tio n of th e shadow w h en th e o b ject is m ade anodic, b o th dep en d upon th e d eg ree of e x h a u stio n of th e tu b e ; and b o th are au g m e n te d u p to a c e rta in p o in t b y ra is in g th e d egree of ex h au stio n .
T h ey are also u n eq u al, th e e n la rg e m e n t w hen th e o b ject is m ad e cathodic v a stly s u rp a ssin g th e d im in u tio n w hen th e object is m ade anodic, o th e r th in g s re m a in in g equal. The conclusion is reach ed t h a t cath o d e ra y s are capable of b ein g deflected electro statically , b e in g a p p a re n tly stro n g ly rep elled fro m a n eig h b o u rin g cathodic s u r f a c e ; a n d less stro n g ly a ttr a c te d to w ard s a n e ig h b o u r in g anode. In c id e n ta lly it w as observed t h a t tw o cathode beam s from tw o sm all disk cathodes can cross th ro u g h or p e n e tra te one an o th e r w ith o u t in te rfe rin g w ith one a n o th e r.
2. T he e lectro static deflection of cath o d e ra y s by an electiitied object is found to be d ependent u p o n th e su rface of th a t object as
